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DETAILED ACTION 
Response to Amendment 

1 . This Office Action is responsive to Applicant's amendment of Feb. 27, 2006. 

2. The objections to amended claim 2 and 10 are withdrawn. 

3. The objections to the amended Specification are withdrawn. 

Response to Arguments 

4. Applicant's argument A regarding 35 U. S. C. 1 12, 2 nd paragraph, rejection of 
claims 1 has been considered but is not persuasive. With regard to claim 1 , the word 
"aperiodic" is defined by Merriam-Webster's Collegiate Dictionary, 10 th ed., p. 54, def. 2, 
as "not having periodic vibrations". Although in this case the aperiodic poling refers to a 
spatial distribution of the material rather than a temporal aspect, clearly the aperiodicity 
implies there is not a period, so the claim cannot be understood as written. The 
Examiner recommends that "period" be replaced by "spacing" to avoid this problem. 

5. Applicant's argument B regarding 35 U. S. C. 112, 2 nd paragraph, rejection of 
claim 12 has been considered and is persuasive. 

Applicant's argument C regarding prior art rejection of claims 1-20 has been 
considered but is not persuasive. Applicant argued that none of the references, in 
particular the publication by Gu et al., disclosed or made obvious "the output light 
having a user-defined spectral profile" as recited in claims 1, 8, 12, and 13. However, 
this limitation is inherent in the operation of the device described by Gu. Specifically, the 
article describes the solution of the inverse problem for constructing the aperiodic 
optical superlattice, (1 st col. p. 2176) by means of a simulated annealing method. The 
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method is demonstrated for a chosen output of multiple wavelength second harmonic 
generation, which is a user-defined spectral profile. Applicants further argue that Gu 
discloses converting a range of input wavelength to output wavelengths without having 
to use a different piece of material. However, as argued in the rejection of claim 7, Nam 
teaches in Fig. 6D the use of a nonlinear optical element from two materials. 

Claim Rejections - 35 USC §112 

6. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 16 and 20 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. The vectors ki , k 2 , and k 3 are not defined. 

Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim 1-6, 8, 9, and 12-14 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Gu et al. ("Enhanced harmonic generation in aperiodc optical 
superlattices"). 

With regard to claim 1, Gu discloses a device comprising an aperiodically poled 



Application/Control Number: 1 0/681 ,249 Page 4 

Art Unit: 3663 

nonlinear optical material. The material is configured to give a particular wavelength 
dependence of the effective second nonlinear coefficient for second harmonic 
generation (see Fig. 1 b). 

With regard to claims 2, 17 and 18, Gu discloses the nonlinear material is Lithium 
Niobate or Potassium titanyl phosphate. 

With regard to claims 3 and 9, the polarization of adjoining layers are inverted 
with respect to each other. 

With regard to claim 4, the length of the layers is 3 microns. 

With regard to claim 5, the length of adjoining layers varies (see Fig. 1 a). 

With regard to claim 6, the substrate is manufactured from one nonlinear 
material. 

With regard to claims 8, 12 and 13, the method is inherent in the construction 
and normal operation of the device of claim 1, and hence is rejected on the same 
grounds. Gu also describes (p. 2176) the method of optimizing the effective nonlinear 
coefficient, to obtain the user-defined output light spectral profile based on the input 
light spectral profile. 

With regard to claim 14, the user-defined profiled is determined by the 
wavelength of the source (first wavelength) irradiating the aperiodically poled 
nonlinear optical material. 

Claim Rejections - 35 USC § 103 

9. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 
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10. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gu as 
applied to claim 8 above in view of Zhu et al. (US Pat. No. 6,714,569). 

Gu does not disclose applying an electric field to the nonlinear optical material to 
configure polarization. However, Zhu teaches (Abstract) an optical superlattice to 
generate harmonics of a laser signal, where the polarization domains of the ferroelectric 
(nonlinear optical ) crystal is configured by electric field poling. It would have been 
obvious to one skilled in the art (e. g. an optical engineer) to combine the electric poling 
method of Zhu with the aperiodic crystal of Gu, for the purpose of electronic control of 
the characteristics of the crystal. 

1 1 . Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gu as 
applied to claim 8 above, and further in view of Fejer (IDS reference 2). Gu does not 
disclose segmenting a uniformly poled nonlinear optical material into a plurality of 
layers. However, Fejer teaches the stacking of polished plates (of a single nonlinear 
optical material) to create a quasi-phase matched second harmonic generating material. 
It would have been obvious to one skilled in the art (e. g. an optical engineer) to apply 
the stacking step of Fejer to create the aperiodic crystal of Gu, for the purpose of ease 
of manufacture. 

12. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gu as 
applied to claim 3 above, and further in view of Nam (US Pat. No. 5,644,584). Gu does 
not disclose that the substrate is manufactured from two or more nonlinear optical 
materials. However, Nam teaches in Fig. 6 D a nonlinear optical element where the 
substrate is manufactured from two materials ((84) and (78)). It would have been 
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obvious to one skilled in the art (e. g. an optical engineer) to manufacture the substrate 
of Gu in the manner of Nam for the purpose of increasing optical stability. 

13. Claims 15, 16, 19,and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gu as applied to claims 15 and 19 above. 

With regard to claims 15 and 19, the relation between the frequencies of the 
input and output light is inherent in the operation of the nonlinear material in Gu. It is 
well-known that a second-order nonlinear susceptibility optical material generates light 
with frequencies whose sum is equal to the frequency of the input light. 

With regard to claims 16 and 20, the relationship between the wavevector 
mismatch Ak and the wavevectors claimed is well-known, and that the conversion gain 
is a sine profile as a function of Ak follows directly from wave equations of nonlinear 
optics. 

Note that the citations made herein are done so for the convenience of the 
applicant; they are in no way intended to be limiting. The prior art should be considered 
in its entirety. 

Conclusion 

14. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

15. Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Eric Bolda whose telephone number is 571-272-8104. 
The examiner can normally be reached on M-F from 8:30am to 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the Examiner's 
supervisor, Jack Keith, can be reached on 571-272-6878. Please note the fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Eric Bolda 




